RSF1010 plasmid DNA was introduced into Pseudomonas putida and P. aeruginosa cells and maintained stably, suggesting the potential usefulness of this plasmid as a vector in Pseudomonas species. The number of copies of RSF1010 was 43 per chromosome equivalent in P. putida cells.
Bacteria belonging to the genus Pseudomonas have a wide variety of habitats in soil, fresh water, and marine environments and on plants, and they have a nutritional versatility to use a variety of organic compounds as sole carbon source. Recently, several plasmids that confer the ability to degrade octane, camphor, salicylate, xylene, or naphthalene were isolated from P. putida strains (3) . Chakrabarty et al. (5) reported the transformation of P. putida with RP1 plasmid DNA, which has a mass of 38 x 106 daltons (38 Mdal). Nagahari et al. (9) conjugally transferred the RP4-t7p hybrid plasmid, which contained the tryptophan operon ofEscherichia coli into a P. aeruginosa trp strain, causing the synthesis of a derepressed level of tryptophan synthetase in P. aeruginosa cells. The RP4 (identical to RP1) plasmid has a wide host range among gram-negative bacteria, but because of its high molecular weight, it is difficult to handle. Failure to construct a mini RP4 plasmid with various restriction endonucleases suggests a scattering of the genes that are essential to the replication and maintenance of RP4 plasmid (1). It is desirable to find an appropriate cloning vector in Pseudomonas species, but most of the plasmids found in Pseudomonas species have masses >20 Mdal. We found that RSF1010 (5.5 Mdal) (6) , which has one site susceptible to EcoRI restriction endonuclease and has been used as a cloning vector in E. coli (10) , can be introduced into P. aeruginosa and P. putida strains and maintained stably in these strains.
All chemicals and antibiotics used for bacterial cultures and DNA preparation were described previously (10) . E. coli J5 carrying RSF1010, which confers resistance to streptomycin and sulfonamide, was described (10 40 h at 15°C, the gradients were collected and assayed for radioactivity as described (10) . The procedures of electron microscopy and agarose-gel electrophoresis were described previously (10 weight of P. putida chromosomal DNA to be the same as that of P. oleovorans (4 x 109 [7] ), the number of RSF1010 plasmid DNA in the cell is 43 copies per chromosome. Table 3 shows the percentage of cells that were resistant to streptomycin after they were cultured in an antibiotic-free medium. This indicates that the RSF1010 plasmid was more stable in P. putida cells than in E. coli or P. aeruginosa cells. Table 4 shows the miniimal inhibitory concentration of streptomycin for three strains carrying the RSF1010 plasmid. Compared with E. coli, P. putida and P. aeruginosa were much more resistant to streptomycin.
This report suggests the potential usefulness of RSF1010 plasmid DNA as a vector in Pseudomonas species. RSF1010 plasmid, which confers resistance to streptomycin and sulfonamide, is nonconjugative and can be used as a vector by using EcoRI restriction endonuclease in E. coli (10). Chakrabarty described several advantages of P. putida over E. coli as a host bacterium (4). We recently constructed a hybrid plasmid in P. putida consisting of an RSF1010 and an EcoRI fragment of P. putida chromosomal DNA, which could transform the P. putida Leu-phenotype to Leu+ (manuscript in preparation). In P. aeruginosa, RSF1010 is compatible with RP4, which belongs to the P1 compatability group (unpublished data).
